CASE REPORT
===========

A male neonate weighing 3.9 kg who exhibited whole body cyanosis and desaturation upon birth was diagnosed with dextro-transposition of the great arteries, atrial septal defect, and patent ductus arteriosus associated with a single coronary artery pattern. The Leiden classification is often used in clinical contexts to describe coronary patterns. In this classification, the right hand of an observer standing within the noncoronary sinus points to sinus 1 and the left hand points to sinus 2. In this patient, a single coronary artery originated from the left sinus (sinus 2), had a proximal left circumflex arterial branch, and passed anteriorly to the right side of the aorta, further branching into the right coronary and left anterior descending arteries. The left circumflex artery passed posteriorly to the pulmonary artery, and the left anterior descending branch passed anteriorly to the aorta ([Fig. 1A](#f1-kjtcvs-47-529){ref-type="fig"}).

Surgery was performed eight days after birth with the neonate weighing 3.8 kg. After cardioplegic arrest with antegrade cold blood cardioplegia under moderate hypothermic cardiopulmonary bypass, the ascending aorta was transected and the coronary ostia were visualized. A single coronary artery originated from the left sinus, giving rise to a proximal left circumflex arterial branch that passed posterior to the pulmonary artery, then branched into the right coronary artery, and finally branched into the left anterior descending artery, passing anteriorly to the aorta.

After the first dose of cardioplegia, the root catheter was removed and the ascending aorta was transected distally. The pulmonary artery was transected and brought anteriorly to the aorta using the LeCompte maneuver. The distal ascending aorta was then anastomosed to the proximal pulmonary artery. Marking sutures were placed on the left sinus. A cardioplegic catheter was then placed at the coronary sinus of the aorta (the neopulmonary artery), and a second dose of cardioplegia was infused while obliterating the aorta with forceps.

Next, coronary translocation was performed. The single coronary artery was removed from the aortic root along with a button from the coronary os. The coronary button was formed in a long U-shape instead of the usual round shape ([Fig. 1B](#f1-kjtcvs-47-529){ref-type="fig"}).

An arteriotomy was performed in the pulmonary artery (neoaorta), which was aligned with the opposite side of the left sinus and extended with Potts scissors. Coronary button reimplantation was performed by tube reconstruction of the coronary os with an aortic autograft patch ([Fig. 1C, D](#f1-kjtcvs-47-529){ref-type="fig"}). Then, the defect resulting from the resection of the proximal aorta (neopulmonary artery) to create the button was reconstructed using a U-shaped patch of glutaraldehyde-fixed autologous pericardium.

All other steps of the procedure were routine, including the LeCompte maneuver, transatrial closure of the atrial septal defect, and division of the patent ductus arteriosus. After an aortic cross-clamping time of 120 minutes and a cardiopulmonary bypass time of 167 minutes, the child was weaned from cardiopulmonary bypass with low-dose inotropes, and the chest was primarily closed. The postoperative course was uneventful.

The child was extubated on postoperative day five, transferred to the ward on postoperative day 10, and discharged home on postoperative day 15 in good clinical condition. His left ventricular function was normal on a two-dimensional echocardiogram. Coronary computed tomography angiography showed a normal tube graft of the reimplanted coronary arteries ([Fig. 2](#f2-kjtcvs-47-529){ref-type="fig"}).

DISCUSSION
==========

The arterial switch operation has become the surgery of choice for correcting transposition of the great arteries \[[@b1-kjtcvs-47-529],[@b2-kjtcvs-47-529]\]. Due to variations in the pattern of coronary arteries associated with the transposition of the great arteries and transfer of the coronary arteries during the arterial switch operation, much attention has been paid to the relationship between original patterns of coronary arteries and surgical outcomes \[[@b3-kjtcvs-47-529],[@b4-kjtcvs-47-529]\]. Therefore, the coronary artery transfer technique is the most important step in attaining successful outcomes in arterial switch operations correcting transposition of the great arteries. Many techniques have been described, but each has its own advantages and disadvantages \[[@b5-kjtcvs-47-529]--[@b8-kjtcvs-47-529]\].

It is debatable whether autologous pericardium is a suitable material to use as a flap or tunnel in the coronary artery transfer, because the pericardium might cause long-term calcification, contraction, or thrombosis. Recently, a technique using the patients' own arterial wall, from either the aorta or the pulmonary artery, has become standard. No postoperative torsion or obstruction has been identified, and no thrombosis was found at a long-term follow-up. The introduction of this technique reduced the frequency of complications and prevented coronary artery torsion and deformation. In addition, adapting arterial vessel walls from either the aorta or the pulmonary artery into lateral walls or roofs has the benefit of allowing growth and recovery at the sites where the coronary artery was cut \[[@b9-kjtcvs-47-529]\].

Our patient had a single ostium coronary artery originating from the rightward posterior sinus. The circumflex coronary artery arose from the single coronary artery, extending from the rightward posterior-facing sinus and passing behind the pulmonary artery. Next, the right coronary artery branched, and finally, the left anterior descending artery passed in front of the aorta. This pattern is extremely rare. In this situation, transfer of the coronary artery at a higher position than usual helps avoid kinking \[[@b10-kjtcvs-47-529]\]. Some authors have even suggested placing the coronary button at or above the neoaortic anastomosis \[[@b11-kjtcvs-47-529]\].

In this patient, resecting the coronary button in the usual round shape would have led to the possibility of the circumflex artery kinking and creating tension on the right coronary and left anterior descending arteries. Tube graft reconstruction was performed to avoid kinking or tension on the coronary arteries as well as to prevent postoperative myocardial ischemia. When performing tube graft reconstruction, using autologous pericardium is an option, although an aortic autograft was used in the present case. Autologous arterial tissue has the benefit of eliminating the risk of overstretching while preserving growth potential \[[@b12-kjtcvs-47-529]\].

Tube graft reconstruction is a useful surgical technique for coronary translocation in patients with transposition of the great arteries associated with abnormal coronary artery variation. Likewise, the use of an autologous aortic patch in tube reconstruction led to satisfactory results.
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